1. [4-14C]Testosterone was administered to anaesthetized male and female New Zealand White rabbits as a single injection or as a 45-60min. infusion. 2. After a single dose a total of approx. 56-80% of the radioactivity was excreted in bile and urine. After infusion total recovery of radioactivity was approx. 63-75%. 3. The mean ratio of metabolites in urine to those in bile was 0 77 + 0 41 (range 0.3-1.5). 4. Bile and urine samples were hydrolysed successively by ,-glucuronidase, cold acid and hot acid. In both bile and urine neutral metabolites extracted by ethyl acetate-ether were found mainly after .-glucuronidase hydrolysis, but a considerable proportion of the dose was converted into substances not extractable from alkaline aqueous solution after all forms of hydrolysis used. 2m1. of 0O15x-NaCl. Samples of bile (1 hr. intervals) and of urine (2hr. intervals) were collected for a total period of6hr. after administration of the labelled testosterone. Full details of the method of preparation of the animals and of treatment of bile and urine samples were as described by Taylor & Scratcherd (1961 , 1965 except that ethyl acetate-ether (2:1, v/v) was used for extraction of metabolites from bile and urine.
1. [4-14C] Testosterone was administered to anaesthetized male and female New Zealand White rabbits as a single injection or as a 45-60min. infusion. 2. After a single dose a total of approx. 56-80% of the radioactivity was excreted in bile and urine. After infusion total recovery of radioactivity was approx. 63-75%. 3. The mean ratio of metabolites in urine to those in bile was 0 77 + 0 41 (range 0.3-1.5). 4. Bile and urine samples were hydrolysed successively by ,-glucuronidase, cold acid and hot acid. In both bile and urine neutral metabolites extracted by ethyl acetate-ether were found mainly after .-glucuronidase hydrolysis, but a considerable proportion of the dose was converted into substances not extractable from alkaline aqueous solution after all forms of hydrolysis used.
Anaesthetized cats with a cannula in the common bile duct and with the urinary bladder intubated excrete metabolites of intravenously administered progesterone, corticosterone and testosterone almost completely in the bile. Only a small fraction of the dose, at most 5% and usually only about 1%, appears as metabolites in the urine. Intact cats excrete administered steroid hormones almost exclusively in the faeces, so if enterohepatic circulation of steroid metabolites occurs in cats the reabsorbed metabolites are not excreted in the urine (for references see Taylor, 1965; . Since there are differences in the rate of excretion and degree of conjugation of progesterone and testosterone metabolites in cats (Taylor & Scratcherd, 1961; Archer, Scratcherd & Taylor, 1965 ) the excretion of testosterone metabolites by male and female rabbits has now been investigated. A preliminary account of part of this work has been published (Taylor & Scratcherd, 1966 Taylor & Scratcherd (1961 , 1965 Assay of radioactivity. This was carried out on duralumin planchets described by Taylor & Scratcherd (1961 
RESULTS
The excretion of radioactive metabolites of testosterone in the bile and urine of male and female rabbits is shown in Fig. 1 Time (hr.) Fig. 2 Cumulative excretion of radioactivity in bile (0) and urine( A) oftwo male and two female rabbits after administration of [4-14C]testosterone as a continuous infusion in 25 ml. of 0-15 m-NaCl over 45-60 min. The dose of steroid was 46-2-44-8 ug., and the weight of the animals 1-2-2-2 kg. Means and ranges are shown.
infusion a considerable proportion of the dose was excreted in the second lhr. bile sample. In one animal given the steroid by infusion there was a greater proportion of the dose excreted in the first lhr. bile sample. Because of the low spontaneous urine flow in many ofthe animals it was necessary to rinse out the bladder with 0-15M-sodium chloride as described in the Materials and Methods section.
However, thelow production ofurine did not appear to have any marked effect on the amount of steroid metabolites excreted by the kidney. For instance, one animal excreted 14.9% of the dose in the urine although low urine production necessitated rinsing of the bladder with 0-15M-sodium chloride, and another animal produced 11-5ml. of urine and this contained only 14.0% of the dose. Similarly, another animal produced 13-Iml. of urine containing 41.8% of the dose, and another animal excreted only 25.1% of the dose in 47-7ml. of urine. In all but one instance the greatest proportion of metabolites in urine wal excreted in the first 2hr. collection period, indicating that there is a rapid excretion of metabolites in both bile and urine irrespective of whether the steroid is administered as a single dose or as an infusion.
In spite of the wide range of excretion of metabolites in both bile and urine it can be seen from Fig. 1 that when the steroid was given as a single dose a lower proportion of the dose was excreted in urine than in bile; of the eight animals treated in this way, only one excreted more radioactivity in bile than in urine. When the steroid was given by infusion, however, three of the four animals excreted more radioactivity in urine than in bile. Fig. 2 shows that, after 6hr., the mean values of excretion of radioactivity in bile and urine were equal (see also Table 1 ). The mean ratio of metabolites in urine to those in bile was 0-77 + 0-41 (range 0.3-1-5); the corresponding values for excretion of progesterone metabolites by rabbits were 0-62 + 0-14 (range 0-44-0-89) . Cold acid 3-7 (2.9-5.6) 2-4 (1.4-47) 2-5 (1.2-3-5) 2-2 (1.2-3.6) Hot acid 2-3 (1-24-6) 1-9 (0.3-3.0) 2-0 (1.9-2-1) 2-2 (1.6-2.7)
Unaccounted for 12-1 (5.2-22.4) 7-5 (4-1-11-2) 11-7 (7-1-13-5) 11-8 (9-1-16-0) Bessel's correction for the small sample number and Student's t test, the ratio of the difference of the means to the standard error of the difference was 0-2<P<003. Therefore there is no significant difference in total dose of steroid excreted in the bile of male and female rabbits. No sex difference was observed in the percentage of the dose excreted in the urine or in the total percentage dose excreted in bile plus urine. Table 1 shows the distribution of neutral ethyl acetate-ether-soluble metabolites after successive hydrolysis of the bile and urine samples by limpetpowder ,B-glucuronidase, cold acid solvolysis and hot acid and the amount of radioactivity not extractable from the alkaline aqueous solution after the hydrolyses and extractions. The results are recorded as the means and ranges of the percentages of the dose of radioactivity present in each fraction.
DISCUSSION
The investigation of the metabolism of steroid hormones by rabbits in vivo appears to have been neglected (Dorfman & Ungar, 1965 ) except for studies with progesterone and certain of its derivatives and analogues (Cr6py, Judas & Jayle, 1964; Cr6py, Judas, Pasqualini, Nunez & Jayle, 1966; Taylor, 1965; .
The results shown in Figs. 1 and 2 indicate that, in most of the animals investigated, there was a greater proportion of the dose of testosterone excreted in the bile than in the urine of male and female rabbits when the steroid was given as a single dose. When the steroid was given as an infusion three of the four animals excreted more of the dose in the urine than in the bile; after the 6hr. period of the experiment the total excretion of radioactivity in the bile and urine was equal. It is not possible to state whether this was due to the lower rate of administration of the steroid or because of the administration of 20-25ml. of 0 15M-sodium chloride with the steroid. However, it may be significant that urine production was no greater in the infused animals than in the animals given the steroid as a single dose. The degree of hydration of the animals was not measured, but it was observed that those animals that had a full bladder when operated upon usually had a better spontaneous urine flow than those animals with empty bladders. All urine was removed from the bladder before that organ was intubated. The same phenomenon was also observed in similar experiments in which progesterone was administered to rabbits . The apparent independence of the proportion of the dose of administered steroid excreted by the liver and kidney and the relative volumes of bile and urine produced by cats and rabbits has already been discussed (Taylor, 1965; .
However, it has been stressed that different species may excrete the same steroid by different routes and that the same species may excrete different steroids by different routes (for full discussion see Taylor, 1965) , and the excretion of metabolites of testosterone by intact rabbits requires investigation. As shown in Table 1 the radioactivity extractable after ,-glucuronidase hydrolysis constitutes the major fraction of the dose. The 'glucuronides' account for about half ofthe radioactivity in the bile and urine samples. Metabolites hydrolysed by cold acid and hot acid form only a small part of the 'conjugated' radioactivity. However, a considerable proportion ofthe dose cannot be extracted from neutral aqueous solution after the successive hydrolytic procedures. These metabolites, the nature of which is unknown, have been observed in similar experiments with other species and steroids (for references see Taylor, 1965) . They occur in both bile and urine to an extent usually greatly exceeding the sum of the cold-acid-and hot-acid-hydrolysed metabolites. Table 2 summarizes the results of experiments in which labelled progesterone and testosterone have been administered to cats and rabbits prepared as described in the Materials and Methods section. Although in the cat virtually all of the excreted progesteronemetabolites appear in the bile the total excretion of metabolites is about the same as that observed with rabbits. With testosterone, on the other hand, the cat excretes a larger proportion of the dose, mainly in the bile, particularly when the steroid is given as a single dose. Both rabbits and cats excrete a higher total percentage of a dose of testosterone than of progesterone over the 6 hr. of the experimental period. This difference between excretion of the two steroids is most clearly marked when the hormones are administered as an infusion over 45-60min. The results in Table 2 clearly show how different species excrete steroid metabolites by different routes and also how the same species may excrete metabolites of different steroids to a greater or smaller extent in bile and urine under the experimental conditions employed.
